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Introduction 


ing theoretical interest in the problems faced by industrial 
Menegers. This intersst has taken the form of an increasing 
allocation of resources to the study of these problema in 
universities and the business community. As a result of 
this effort, a large and growing body of theory annarently 
of velue to opsrating managers has been generated. The 
efficiency with which this theory is being transformed into 
eiiective managerial setion is so low, however, as to sug- 
gest that certain avioral assumptions in the normative 
thecry may be incorrect. 


In particular, it is essumed in mest normative 
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eneery that the objectit 
an industrial organisation is the maximisation of profit. 
The processes whoreby organizations, including the managers 
in question. accomplish this objective is, however, not 
ineluded in the theory. It is here, I believa, that the 
heart of the so-called problen cf implemantation lisa. 
Manegers, in fact, attempt te contri 
profit, or something like profit, by dealing with a sat of 
relatively indepsndent problems defined by themselves or by 
the organization surrounding them. Yo understand the kinds 
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of solutions which individual managers will naturally accents 
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and utilise oie aust first undertake to undexstand the 
process by which they define their problems. 

This study will suggest that probloms arise when 
measures received fron the environment feil to satiafy 
parameters called goals which are esteblished by tho mana- 
ZSro “in particular, this study aul Be acdvessed to the 
prescess of goal wodifioation as the result ef performance 
feadbac Its cbjective is to contribute to our theoreti- 


he process by which problems are 
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Cal understanting of 
defined: 

Tha concept of a geal has such a sordid philosophi- 
Gal past, however, that considerable care will he taken to 
desoribe the particular theerstical framework within which 


this study will be conducted. It is the intent of this 


study fron its mors classical definitic 


two Kings of Theories 


When one attempts te understand or explain why 
@ particular svent takes place, he finds that the question 
Gan bs intsrpretad in two ways, The word why ia enbiguous. 
It can be ansvered sither in terms of the purposes served 
by the event or in terms of the prior conditions and proe 
caases which predetermined or caused the event. AR axplana- 


tion based on the first interpretation is called teleological 
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while an explenation be aged son the second is sometingss 
Gascribed as ee In this section tho implica- 
tions of these two modes of ezplanntion will be briefly 
explained and discussed in the context of humen dseisicn 
makings, 

Philosophers pave found no logical basis for 
choice vetween the teleological snd mechanistic modes of 
explanation, In the limit both modes lead to what aposar 


to be umensserable questions. If a baker bakes bread for 


poss of making money, and he wants money for the purpsss 
ef buying food, clearly this string of cbjactives can oa 
extended casily to a question of ultimate purpose whioh is, 
et lsast surrently, impossible to anawer. It sesms there- 
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fore, that teleclogi¢al explenations are boundsd by cur 
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On tha other hand, if a baker bakes bread because 
he is a baker, and he ia a baker because he chose te ba~ 
cous “one, and he chose 40 become cna because his father was 


@ dbaker, we find this string of explanations leads 
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to a question of first cause which ia also impossible to 
answer. Thus mechanistic exolanations are bounded oy our 
knowledge, not of ultimate purposes, but of original cause. 

Raspite the logical disadvantages of both modes 
of explenation, wa find that most theory can be roughly 
categorized as either teleological or mschanistic. Newton- 
ian mechanics where the motions of bodies are explained 
jn terms of prior preperties Like mass, velocity, and the 
forces acting on them is clearly mechanistic, while econte 
mic theory which assumes behavior will accomplish the pure 
pose cf utility maximization is obviously teleological. 

In some cases, theories in each moda bave been 
devisad to explain tha same pheucmencn. The path of a 
light vay through a lens system, for examples, can bs @ik= 
plained yoth mechanistically in terms of the refractive 


properties of the system and the echaracteristies of Light, 


the time required for light to get from a given source to 
a given dostination. Kevler devised a teleological theory 
s 


of plsenetary motion which precedad Newton's mechanistic 


theory. ‘Thue it appears possible, in principle, at least, 


to Giseovar dual theories; cus mechanistic and one teleclogi- 


cal, by which events can be explained. if this analysis is 
correst, an attempt te adeeide in general whieh moda of theo 


is appropriate to a given question is a fruitless one since 
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elven sufficient effort, thoories in either or both modes 


could presumably bs devisod. A much more appropriate 


question perhaps 1s, given that no satisfactory theory exists, 
what kind of theory seems most appropriate to attempt +0 


build? This question grants the possibility of useful 


theories in elther mode and suggests the appropriate criter- 
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ion should be one of efficiency. 


pumen decision 
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in the attsmpi to devyiss theoriss of 
meking, teleclogicel theories are particularly appealing. 
By intrcspectica most eof us are eware that the decisions we 
make are strongly effected by the goals we seek. It sass 
bhevefore to attemph to understand decision mak- 
ing in terms of such goals, Ths search for a general set of 
geals which will be ussful in understanding the decision 
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process has had limited success, Borever. 


fo illustrate the process of a search for pre- 
dictive goals, consider the preblem of devising a teleologi- 
Gal theory which will predict the form of a body of water, 
Most observations Indicate that a body of water secks to 


minimias the distance from its canter of gravity to the 
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center of the earth and a bheory besed on water having th 


Q 
xo 
ie) 


objective will frequently make correct predictions, Supp 


however, one were to haif fill a bucket with water and whirl 
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a/ For a more complate discussion of some of the issues of 
these two modes of theory see: C, G. Hemple and P, Ovven- 
hein, “The Logie or Explenation™, Philo sophy of Sciences, 
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it suitably around his head. Hs would observe that water 


would stay in the bucket at the top of the are even thou 
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the distance from its center of gravity to the center of 


« 


the earth is not minimized. in this case, the theory fails. 


To explain this event one might invent an ad hoc objective 


for weter in whiz riing buckets or, if he thought of it, 


genoralisze the purposa attributed to water as one of minie 


mising its potential energy subject to constraints. This 


Latter theory would explain both phenowusna in terms of 


the same goal and would, as a result, be a more powarful 


one than toe original , az jong as the coneepts ef potent 
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S6nuGrEey and the constraints were operationally measurable. 


Teleological theories of desisicn making have 
encountered enalogous problema. while in situations of 
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certainty psople decids to choosa the higher of two alt 


tive amounts of money, in uncertain ones they fragquentiy 
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Gon't choose the maximum expected value. Yo sxplain this, 6 


imising goal attributed to psople in this situstion has 


been modified in two ways. in ons, another ad hee goal 


<< 


ef uncertainty avoidance is effered which ia in the same 


Spirit as an ad hoe theory of water in whirling buckets. 
In the other, the inGividuasts goals are generalised to 


Measure Galled utility which is similar in kind to the 
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ganeralLisation to potential snergy in the water case. The 


chief disadvantage of utility as a pradictiva device is 
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tinugs, however, 
Ruring the past several years hae are has emergsa 
a growing interest in mechanistic shoort 
ang oO reanizational behavior. : Pais inseress is gee Sos 2 
dissatiara etion wlth pregress 
and promise in the cleasicel teleoLogical theories of decision 


moking ané tha availability; for the first. bime of a mathed- 
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The work deaexibed and proposed in this paper 4s intended 
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A Mechanistic Theory of Goal Formation 
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Most mechanistic theories find the concept of 
purpose to be unnecessary. 4 substantial amount of evi- 
dencs suggests that human behavior, end thererore human 
decision making, 1s goal oriented. when one attempts @ 
mechanistic theory of decision making, ho must therefore 
either a@eny this avicence or in some fashion explain the 
conceps of a geal mechanistically, i1.0., in terms of 
prior events, The latter course ig chosen here. 

Tf we agsume that the humen organism is capable 
of yeceiving only a small sample of the total information 
available from the environmsnt, and further that it is 
capable of processing (attending to) only a small fraction 
of the information which 1% can receives, and that this 
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processed info gmation is tne 
chen to understand decision making we need a theory o2 
how the limited information processing capacity is allo- 
eated to received information and how the limited receiv- 
ing capacity is allocated te the available information. 
The hypothesis a@vanced here is that two ceding processas 
can provide at lease the framawork for such a theory. 
The first coding process is thet of catesgoriaa= 


tion, This is « process whereby the aecision maker codes 


the vaw Gata he receives into what might be called variable 
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classes. For example, an exscutive in a firm attends 
to a sst of reports on such classes of variables as share 
of market, labor cost per unit, work forces size, forecest 
demand, etc.. ‘Thes¢ varieble classes contain far less 
information than is available in his envircnment and as 
such his system of categories constitutes a filter by 
which he controls the information he receives. Other ex] 
mples can be constructed which suggest that the categzori= 
zation process is a general filtering method not confined 
to sxecutives or managerial behavior. 

fhe procass by which categories are constructed 
is described in the psychological literature under the 
gsnezral title of concept formation and has for the most 
part been studied in the context of a laboratory situation 


where other varts of the decision crecess ware largely 
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suppressed, it is suggssted, howsver, that the theory 
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beginning to emsxgs from that work will fit into a general 
theory of decision making as the first of the two coding 
processes being described hare. 

assuming that information from the environment 
is co@ed into a set of measures on a well defined (but not 
necessarily constant) set of variable classes, the noxt 


problem facing the decision maker is to allocate his limited 
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5/ For a description of this work gee: Bruner, Gcodnow, and 
austin, A study of Thinking, Wiley, 1956. 
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processing abilities over this set of 
sugzested that this allocation is accomplished by the 
second coding process. This proceas is one by which vari-=- 
ables classes ere coded into two cated z0ries by moans of 
values called goals. | 

Measures om variable ¢lesses are constantly re- 
ceived from the environment, S.Be, workforce size = 100 
men, estimated share of market - 62%, ete. These measures 
are compared with goal values on the appropriate variable 
class and, at least as a first approximation, 8 simpia 
categorisation results. if a measure exceeds its goal 
value (where exceed is defined in the iefinition of the 
variable clase) this varieble class is a member of the set 
of variable classes which requires no further information 
processing. If on the other hend, a goal excescds the 
measure veceived, this variable class is a member of the 
set of variable classes which constitutes problems, and 


type, 1.90, find a bshavicr routine ea eduse the differ= 
: ) 

ance between the msasure and the Zoek» The execution of 

she routine Giscorered by this processing constitutes 


observeble behavior. 
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6/ A. Newell and H. Ao Simon, "A General Problem Solving 


program for a Gomputer", Computers and Antomati on, 
July 1960, pDo Osi7s 
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The existence of goals on each class of variables 
doss not guarantes that the into omation processing called 
for will bear eny particular resemblance so the information 
processing capacity of the decision maker. A particular 
setting of goal values could overload or leave idle the 
problem solving mechanism. Theses ‘10 possibilities will 
be considered separately. 

assume for the moment that goal settings are such 
that demands for information processing exceed the decision 
maker's capacity to do this work. Two mechanisms for sol- 
ving this typa of allocation problem @xist..| lhe "first is 
to ignore one or more variabls classes and thereby remain 
{gnorants of the fact that capacity is axceaded. The 
second ig to modify goals downward in such a way as to 
bring the number of problons within the capacity of the 
processing system, 1% is suggested that both methoas of 
resolving this problem may be used. 

Assuming conversely that the inrormation vrocess=- 
ing capacity is not being fully utilised at given goal 
setting, two alternatives are also open to the decision 
maker. ee can either enlerge the number of variables to 
whieh he will atsend or he can reise goals on the existing 
Classes, Hexe, too, it is suggested that both mechanisms 


may be used. 
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While the four mechanisms just described would 
accomplish an allocation of processing cepability, these 
descriptions offer no insights into the process by which 
these mechanisms accomplish this allocation. It is, 
therefors, to the problem of goal modification and the 
problem of controlling. the set of variables classes to 
which we will now turn. 

Assuming as a first approximation that the in- 
formation receiving ang processing systém is sequential, 
a aingle sequential proceas must be capable of performing 
the work of the four mechanisms just described, 

While it is unguestionabdly true that the cate 
egcrizaticon process dGsseribed sarlier is carried on in 
conjuncticn with the modification of goals end variable 
sets, it will be assumeg for aimplicity that ths total set 
following theory is suggested for the mechanisms descripad 
above. See Figure 1, 

The set of all variable classes and assoclated 


oal values ia stored in a memory devies. The dscision 
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2/ Fox a general discussion of these mechanisms and their 
implications for behavior sea: Maren and 
Org canizations, wiley, 1959. 
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Which ha will attend to the various variable classes. 
Schemes such es a series of reports at different frequencies 
ike weekly labor reports, daily accident raports, and aznnual 
reports of a subsidiary are suggestive of formal procadures 
used to accomplish this sequencing, Cnee a measure on & 
variable Class is received, it ia Compared with the euemed 
goal value for that aioe If the performance is unaatise 
factory, problem solving activity is begun. shen this 
processing is completes, ean action program may have result~- 
ed and execution of this program is undertaken. Since it 


may require some time to discover the effect of this action 
progran, the goal for this variable class is modified in 
accordancs with the cuécome predicted by the problem gol- 


Ving routine and is atorsd for the next reading on performance, 


One can maka some general propesitions about 


satisfactory performance to reguire loss time than che 


* 


loop involving unsatisfactory performanca and thé con- 


commitant problem solving routines. Thus when the enaviron= 
ment yislda measures which exceed their associated goal 
values, ons would expect it would be possible to get farther 


down the priority list of variable classes than would bs 
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possible if the environumens wore providing measures 
below goal valves. Pha priority yulLa for contro ng the 
next variable to be considered would, depending upon the 
environment, debermins the sot of variablis classes which 
will be evaluated. 

It is interesting to note that the decision 
maker himself determines whether the environmental 
measures era anove ar below tne associated goal values 
through hie cheies of 4 goal modifieation mule. If, for 
axample, 9 moasuxe which is satisfactory under ths exist- 


» 


ing goal reaulte in the goal being sharply raised before 


44 is stored, it is quite likely that over tims this 


(3 


variable will become unsatisfactory and ShUus Constituts @ 
problem iz the future. Similarly, if the goal associated 
with e@ variable class which is currently a problem is 
sharply Lowered whsn corrective action is undertaken, 
shies aebion will elmos% surely be suecessful. Thus the 
eoal modification achewme Interacts with the priority pro- 
cass and the environment in controlling the set of variables 


+o which the decision maker will attend end the amount 


he will undertake. 
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which, acting together will control the information the 
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solving ability to a limited numbor of problem variables. 

The first of thase processes is that of categorisation. 

The second is a priority assignment process, and the third 

is @ goel modification process, If these three processas 

can bea supported by empirical evidence a long step will 

have been taken toward a mechanistic theory of human decision 
making. Indeed, the theory described above suggests that 
goals are dstermined by properties of the decision maker 
and his enyironment and thet teleological assumptions aro 

not necessary for san understandirg of goal oriented human 


pehavior. 
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The Current Project 
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Tn carrying ovt research into the mechanisns 
deseribed above, the resoarcher must first determine & 
set of variable classes to which ne will attend end then 
construct sous goals for his invastigation, it 1s con- 
caivable, therefore, that tha research lato these precesses 
could provide the data on whieh the ressarch itself would 
be based. The properties of such an undertaking, while 
fascinating to contemplate, appear at present at least to 
be too complex to yield much hope of success. A rather 
more prosaic approaca is planned instead. A get of vari- 
ables will be chosen and goais defined, but the processes 


a 


of these choices and definitions will be left undefined. 

Three bagic procasses have been described: 
categorization, pricrity assignment, and goal modification. 
his study will be directed at the last of these thres 
proceasss, goal modivieation. This decision is made large~ 
ly because it appears thab this area is the most appropriate of 
sne three to study because it requires a singles vyariabis 
Glass to operate, whereas the cther two processes require 
two or more variable classes. also it appears thet en 
undasrstanding of goal modification processes will be a 


prerequisite to an une serstanding of the other two procesacs. 
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Thus largely for reasons of efficiency, this study has 
peen limited to the goal modification area. 

Within this area the study will be concerned 
only with the effect or performance on goals, not of the 
effect of other kinds of variables on goels. while not 
@escribed in the section on theory, it is sugge ested 
that variable Biegesae are not independent. On the con= 
trary, it seems rea sonable to assume the general process 
of categorisation is hierarchical so that yariable 
clesses are Gafined at var rious levels of abs 
She raw snvironmental information. One would expect goal 
values to be assigned to vyeriable classas at all levels 
of this hierarchy. AS @ Fesult, goal modification on one 
cless of variables miaht result either from information 
abouts that variable class oF information about anosner 
variatle class whose definition ang goal are related hier= 
archicelly with the variable class and goal in question. 

ogl modification’ due to feedback of informaticn on 5ne 
veriabie clases for which it is defined will be defined 
as the effect of performance on she goeal.. Gcal modifica. 


Sion due to information about obner variable Clesses om le) 


be defined as the etfisct of pnierarchical structure cna the 


For purposes of this study the effect of perforn- 
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ance on goals will be the subject of inberesat. mis choice 
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is made largely For ths purpose of simplifying the propism 
into one which can be studied in the context of a single 
variable class. 

While the domain of interest of this study is 
considerably narrower than she theory to which it proposes 
to contribute, it is relt that this simplification is 4 
reslistic one and that tha consribubion of this study ta 


the moro gansral theory will be a valuable onc. 


The Literature 

There has been little empirical or theoretical 
work done on the suoject of goals or their modification 
through experience. in those branches of sejence most con= 
cerned with decision making, economics and psychology, the 


goals of the géecision maker are for tas most part assumed 


to ba fixed and known. fn elassi¢al economic theory this 
8/ 
assumption is explicit. In much of psychological theory 


this assumption ia made Less explicitly but made none the less. 
The behavioral basis of Glassical (teleologicel ) 

economics is a aet of assumptions from which the remainder 

of the theory is deduced. Differences of opinion continue 

to be heard as to the eriseria by which this set of exioms 


should be selected and as to the empirical tests to ynich 
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LeGraw Hill, New York 19538. 


; a) 
are ate ie wengtay 


Lae ie. 
"Ip Suezco0 va i } ose ines 


_ - 


| | | — 8 Ao 
/Rtte Yo > aenenead a abiadas vd ra 
P tude of yrwoedd ytd gad 
al Miles 2 


she hes o> rt ah 


Be these a2 


} 


, 


® TVs pte ent 
= wO5 toteney We 


‘ 


7 

7 - ; ; etutwxestht eae 
Fs BEeve i? to te sigma -etoots need bee oped’ : 
_ er ted- Sam 


MOF AG Pikes at. 
ee, ; 
—— 
Poe Zan eoueton %2 nites yo 4 ry Lge 
a) maces ni aa a 
- ; 
a ea bm 7 4 
P ; ao OGooe Sa! A go tela seg ae . 
rar ‘ 


bh y 
{67 asm 1ez as 4 4 tel Gaip eas ta'4 


SwrAardt? ‘ faa n 
eyes 6 Haat be ile twess be on sux dot 
; 7 : \B “2 : [> 


Ge Jeclvo 1 Aodm et y x bol 1 
rere J at feile) o an 0 Moe 7 


alte ey : >a ae 9 
ee wag | ad Lo 2 9te wed wien. tt NG 3 er ana 


aay i : . 
Linas plied Lie diexd Seeptvades oat 7 fl a 


tbat 7“ Se is +f atte ® e 
* - 7 7 es . 4 i ob sig (4a (ne i] kan a et ion Aro oe 
ann ' ; 7 a ae 
ae 00 rates \SOLTEG htoybeh #2 ¢zoady oe 
! ; woke > » 200 


uy - 


7 
5 


1 avs; ; hy 5 aizp wel on ob iad 


Hotty «> a Py i Bg 
. tn 3 isel it oF a@ baa Dotenden os 6586 
yy — 
i Aes — 4 2 e.. - i - 
7 ¢ er ) “i : . bd ie | 
— a? of wed moprans sik Bie 


ul 4 OQ fj NSE on 


. 


ABE 
9/ , 

they should be sub ject. The concern of classicsl economists 
for goals though real, is not xelevant to this study. 

Recently a mecnanistic theory of economic pehevior 

¢C 

has been eee fae ars which goals of the type described 
in an earlier section form an important part of the theoretl- 
cal structure» Little smpirical work on goal formation pro 
cess has been sarried out, however, and the authors of that 
theory have explicitly recognized the need for a study of 
this phenenencn. The study described in this paper has larga-~ 
ly secepisd the strusture of this theory and takes a8 ons of 
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she asswaption of the goal state waich the decision maker 
seek to accomplish is reasonably clear,at least to 

psycho) ogists end no explicit attempt has beer wade in 
their work io allow for errors in this respect. Thus goals 
have not been explicitiy deelt with tu psvenuology any 

more than in economics. . 

Thore is one area of the psychological litera- 
tura which is relevant to a study of goal modification 
even though that was not its intent. 

In 1930, Hoppe suggested a new en for ob- 
taining a behavioral measure cf personality. His proced- 
ure was carried out by Dende in 1951 anc his measure was 
given the name ievel of sepiration. This namo was 
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strongly suggested by the sxperimantal procedure: A 
subject in &@ laboratory situation is asked to perform a 
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distance, number or errors, etc. after completing each 
task he is given &@ measure of his pertormance (score) 

and esked to state the level of performance he proposes 

+o secomplish on tho nazt task. The score to which he 
aspiree on the next task is defined as his level of aspira- 
tion for that tack. Dembo and all writers since have 
dafined level of aspiration as "ths Level of psrformance 

in a familiar task which an tnaiviguel explicitiy under- 
takes to reach*. 
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earliar seeticna this peper, and despite the fact that 
xtansive research into the phenomenon {s reported in 
the literaturs, this litereture is not directly useful 
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Since those interested in leval of aspiration haya peen 
primarily concerned with the problem of defining a measures 
of personality, they have tran sformed the results cf their 
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aggregated the task-to-tesk dehavior. This statistic 


was studied across tasks and subjects and its consistency 

with other personality measures and under various in- 

fluences wes noted. Unfortunately for the present study 

the task-to-tasx data on performance and aspiration level 

is entixyely missing in the literature. 

Theoretically as wall, the literature shows 

little concern for the process of gosl mogificet ton. Two 
14/ 

authors address themselves to the probleme But the 

theoriea proposed ere teleological and neither an oneration= 


al means of measuring the Variebles suggested to be relevant 
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where D = averages differenca score 
W = total number of trisis 
R= tris] number 
a... = aspiration level for trial nm 2 
no 
Py = performance level for trial 2. 
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nor a theory of the process whereby the subject might 
carry out the preseribad evaluations is suggested. Thus 
those theories of process which are deseribed in the 


literature on level of aspiration are not f Levent to 


Sevaral auth vers observed almost in passing 


that aspiration levels tended to rise on success ang 
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fall on failure. These observations appear to consti- 
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Design of Experimental Procecurs 


In view of the lack of appropriate data on the 
goal modification proceas, an experimental procedure has 
been designed to yield such data. Follcwing a deacription 
of this procedure, the considerations which lea to this 
design will be discussed. 


After roading 2 . @otailed set of instruc- 


sk 


“ 


sions a subject 1a asked to indicate the performance he 
hopes to achiesva on the first cf a sexies of triegis. As 
in Bis instruccions the poxformance MAGUS , 
and therefore the goal valus waich he indicates, are in 
umite cf dollars and cents. He writes nis first goal 
value in a blank oppoaite teial number one on a form pros 
gidaed for the purpese. The experimenter then ccmparas 
tne eubjecs's geal value for trial mumber cone wish a 
pravicusly prepared list of performance HOasUres o 1? tas 
goal value excesds performance veiue ha telis the suoject 
that he “loss” on the first $riel. if the performance 
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*won" on the first trial. # the subject won he circles 
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effect of goal velue on performance. % is expected that 
these two variables are not independent. The choice cf the 
win-lose measure assumes they are highly dependent. It 
agsumss in fact that performance is limited to the goel value 
on success and Limited a fixed ineremsnt below the goal ralve 
on failurs. The sige of this fixed increment is set by tha 
cost per trial. Since the experiment continues until the 
subject wins a fixed mumber of times, there are no “opportuni- 
ty™ costs aasoclatesd with sa loss. Only the fixed cost per 
trial is relevant to this case, 

The fixed cost per trial was included in the de-. 


simulate opportunity costs, nowever. 
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uaeept cppertunity costs with respect to.other veriable 
classes each tims he allocated his attention to this variable 


Glass. One would expect for exemple, thst with great demands 


¢cat per trial permits explicit variation of this effect. 
The criterion chosen for the length of the experi- 


ment was related to the cost par trial considerations. If 
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for axatiple, the expsriment were defined to last a fixed number 


s, 


of trials, the total trial ecst would be fixed and ths effect 
of this psrenmster of ths experiment would have been lest. By 
ellcwing the experiment to last for a fixed number of “wins 
total trials Daccme a variable and the “pressure of other 

able classes on gcale becomes real. This eholce also elim- 


inated the opportunity cost which otherwise would have been 
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Llnforming the suo ject ¢hat nis performance date 
ware arranged in a randcm sequence was pased on a fow trial 
yuns where this was not donc. In these trial experiments the 
subjects initially engaged in pattern seeking behavior in 


the winelose sequence not unlike that nosed in a study of the 
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binary choice situavicn. Only after a number of trials ai. 


ev 


she gubjocts reject their hypothesis thes suese patterns ex- 
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fisted an@ begin to usa more general eoncepts in their goal 
modification process. Informing the subjects that the sequence 
of performance data was rendom Largely climineted this early 
pehavior which scemed to be more related So che experimental 
situation than to general goal modification processes. 

Tha decision to study essentially penign situations 


wag based om the assumpticn that mest of us Feauire these for 


our survival. it was felt therefore that the subjects! pro- 


ecessas for gosl modification might be more at home in these 
situations than in ones where ruin is imminent. It was also 
besad on the bolief that the effect c& a ruin barrier on be- 
havior may be most usefully studied as e dspaxture from be- 
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yepetitiens ef eho gxnerinent. Since each sxper. 
ates apnoub one hundved observations of the goal modirisacion 
process, thase experiments hava yielded between three and 
four thousand such observations. The aubjects have been 
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for a theory of the behavior. A second subject wili modify 
thet theory semerhet and se rorth, Hopefully, the thaory 
which emerges fron a rather small semple of such complex 
dbohavicr will be indicative of the general structure which 

is scught. Ona seeks a sat of deta, thersfors, which exhibits 


* 3 


superficially different behavior which can bs explained by 


@ small set of underlying prcecessas In glancing at the data 
generated to date, a completely satisfactory emouns of dive 
ersity is «6 vident - an amouns which SUEESStE that a theory 


which will explain a aignificant sample of this date musi 


contain consiGsrabls generality. 


Residea the usefulness or the trial by triel data 
which will be discussed in the next section, the data ex= 
hibits some intsresting agsregate properties. One of these 


has to ao with what might te called basic strategies in the 


A small. fraction of the subjects undextook sconcnic 
eralysia of the experimental situetion. They eomputed a statise — 
tical criterion by unich they could economically evaluates their 
Gzperienes at aifforent goal levels, Their behavior then con- 
Sisted of gathgring the date indicated by thie calculation, 
Over the course cf a hundred trials or so they sueceeded in 


Papal value 
Giscovering a goal Valve which was close to that/ where expscted 


3 (4 


net earnings wevwld a 
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maximizad given Tuli information about 


ah 


the porftermanes ee Some of these subjecte satisfied 


themssives that they had found the "optimum" before the end of 


Eda. 


Ytthos Li Beters vosces.& ambkvated ad? Aoig ' ss 


ae 


reed ads. tlisterot émeEsom tes radorec yebadea 


7 


B ileve to =tqeee oe e moat a 

aden eaite.- Jo Ivegnoz, eff cS Otten chat od Leow 

waeeniees vine , riotewndds. .ndab a @e0 * miso om 

@ Beainiq-> 84 cad foie tobrarte fer RISth 3 

ban 47 74 ar ory ni 5026980 et qn te toa 3 it , 
mre: De. Siumease UmMtootetyse {ietoicn: i oteh ott sosone 

ee Yrenls @ Fahd afstnrwe tobe es 4 + tubbete at : tie 

-_ caver aah ules Io olpens bata tiie. én uw atetcze tulw até 

sBttlatescs « (tospiéeon mie 


a! 
. 


i 


t 


ata tas WO fnixs cia + fen Aommiwiee oF aetiggs a 4) 
=De Gind « Owes Foe Got Ai dpeaven tf od thin a6 
Cate? Oo wel sPRLE KOON. sbegicsces oi Pde nde? me: i 
ody et yerités tiaag no lion oo ect dey apie oF oo 6a 
fl .eabeq % so ldeos thom, 


Blagwure <e> of tian|dun s40" aura! Baws 0 
wetirge 8 boc = “ 6 MO LIOUETE Sn foeidajas at to ater ! 
TtANG Bow 4 i voy higos yet’ (29846 @@ nateatico | a 
MOGS wictd) 2! > .etavnl ‘ds ecwttls Ja easroks 
ose) @ silo. outed el aed 26? galratéad- Te 
OE PAGmaGene 4° clttxd fmetan! « to cesuog ait Rew 
erlqe Case _ 
Sedteges eels sass Tegel” igel diy s¥ 209 & grltevbon te 
drupde meee fice 4+ te boalaeee’ ad Ob Luoe ngiehiiseeo Jot 
a 
miiettns of0i cw Mines tio Baas veil oonarcotseg ede) 
: coot hawt paae Bete aor Laaneds = 


the experiment and offered to continue at that gcal level 
for the remainder of the game without trial by trial dnforma- 
tion on performance. 

4& larger fraction of the subjects used a slightly 
aifferent strategy. They seemed to apply the concept of 9x- 
pected value to the wineloss record at various levels but did 
not apply economic analysis te this data. If the cost per 
trial relative to the level of their goal. value was “low” they 


tended to tolerste more losses than wins at a goal value. If 


the coat per trial was relatively “expensiva” however, they 
sendsdad to choose goal values where the expected number of wins 
exeeeded lesass. . This simple rule tended to bias their behavior 
in the "right" Givection, 1.9., toward the optimum, but they 
systematically underestimated the economic effects and as a 
rasult chose geal values between the median and the optimum 
valua on the nerfrormarce alatribusi on. 

the remaining subjects usad neither the conceps of 


ae 2 


economic analyeis nor the senusept of Sxpectad velue.. They 


upon their prior experience - especially their recent prior 


ALPAT LINES o Thay tended to raise their goals when winning 

MOVE than icosing end viee versa. Because of tha randomness 

of the performance data, they followed a very erratic path not 
unlike ea vandom walk, Their process led them to tend to chose 
goal Values ia the neighborhood of the median of the performance 
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should be emphasized, was dye not to a random goal modification 
process, ‘as will be discussed in the next section, but die 
to the fact that their goal modification routine did not 


eliminate a significens amount cf the noise in the performance 


It is interesting to note that each of these types 
of sunjasts was quite "aasist fied" with his verformance in the 
experiment, In ea sense each waa setisfied by dofinition for 
each had control of the rule by which aatisfaction was adsfined,. 
A% the end of the experimant each subjest was asked to chocse 
bhe single goal velue hoe would use if hs wore to repeat the 
experinent without tho power to changs his goal ech choss 
values close to those they had found near the ond of tha experiment. 

This is not surprisiae for the goal modification 
process which each had used had defined higher Levels as too 
high end lower levels es too low. They had, in effeet, build 
their own eriterion on the porformance data and had in the 
process defined a subjective optinum. 

The fact that this ontimum in the vast majority of 
casos was nos near the econcemic optimum is beside the point. 

If the subject has no means by which to recognize that the feed= 
back from behavier at the economis optimum is in some sense 

"good® he ebvicusly has no means el which to profer it to a 
po2zition which bia value system definea as er It would appear 


iron these data that ths economic optimum will leok attractive 
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26 with the soncepts of economic analysis in their 
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implications with respect to attempts to apply sconomic 
analysis 6c industriel operations. Uniesas the manager's goal 
modification process includes the appropriate concepts he 
Might very well Aerie the economic optimum to be a poor 


solution, « more careful exemination of the data should pere 


? 


mi% amplification of this point. 

| With respect to the three basic strategies, it is 
interesting to preculate about ganerality. Those subjects 
whe applied tha ceneeps of expected value clearly based most 
of thalr calculations on the aaaunpsion or a stable performance 
distribution. This was quite reasonable in the experimental 
situation since this fact wes given in the instructions, but 
if this fact were not given, it scema doubtful that this 


assumption would heave been made so confidently. 1% would seom 


proesases of goal modification cf those who used expected values 
might tend to becoms similar to the processes used by subjecta 


who clearly did not benefit from the information about atadility.. 


Thus one might hypothasize thet trial by triel modification 
might bo the moss gonsrel of the threes processes described 
above. This hypothesis can be tested in variations of the 


experiment. If it turns out to be supported by the evidence 


ce. 


this result wovld make the point about the possible conflic 


CQ 


between subjective and sconemic ontima even mora interestin 
and important. 
A Variety of other generalizations on the deta 
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seem possible. For axample, the data and strategies suggss 
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alternative ways shat subjects deal with uncertainty in their 
environment and could gnererore be of interest from the ae 
9 
LY 


of view of the goneral theory of uncertainsy avoidances 


Recent empirical studies cf managerial pehavior suggest that 


variability in ponavior may be of greeter econemic significance 
18 
g at a s 2 
than bias. The results of this study of goal medification 


May suggest an explanation Bor this veriation. Thus a 
prie? review of the data gathered So date suggests thet 4 
number of interesting results may be dgerived from a theory of 


goal modification proesosacs. 


14 wi 


Tf) tha Gyers and Jo Go Mareh,- Op- Git. 


18/ &, H. Bowmen, “Consistency and Cptimelity in Manegsrial 
Decision Making", Management Soeuce, fortheoning, dan. 196%. 


yi | | fh , 


<_ abi mr 
vane HH in 


aa 


8 ol arta? ’ od rete: 


sine als 


ees 28 ae bee Sees 


y 02) anes 
f are a 4% mA 


oS Yo 


Theory 

in order to got at the fundamental aifferencss 
among the subjects? geal saqifiecation processes, s% will be 
necessary 6° construct a theory of the behavior of a number 
of gndiviaual subjects. These theories based on pehavior 
plus protocols cas shen be compared for differsnces and sinil- 
ar sles. Tie gimilerities will become the basic structurs 
of a theory of goal modification. Te differences Up $0 a 
point can pe considered parenoetsTs of the process and 
Girferences beyone that point can be considsrad unexplained 
pehavior, There are & number of methnodoLogicel problens 
Snvolved in tas process put this procedure represents tho 
proad outline of the attack propesede 

fo dase bhe behevior and pretosol of ons subiacs 
in one experiment hes psen analyzed carefully» This subject 
was chosen for analysia pscause ps was one who used e trial 
py triak mogification strategy and it was felt nis behavior 
mignt be the easisst to unéerstend. The wisdom of tnis choice 
4g not important. 1 

Sines all subjects, jneluding this ons, uss xelative 
terms in describing $heix Gecision processes — 4erms Like 
higher, lower, potter, again, abe. 2 it Secns elear that goals 
arg bha result of modifications of prior goals yather than 
a sequence of freshly constructed Values > Given information 
abous the succceas (win) or failure (lose) of his previous 
goal, tas subject considers 4 number of abtxioutes of his 
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prior experience ang on the basis of what he rinds, selects an 
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increment by which hs modifies his latest goal value to 
establish a geal for the noxtwial. 

The theory (shown in Appendix B) attempts to 
simulate this process. 1% consista of a series of questions 
regarding past experience and depending on the anewors 
an in¢Gremont is chosen by which the goal is to be modified, 
To discover the theereticaliy predicted goal on ea given trial, 
one atarts with the goal velue on the previous trial and 
knowLedgs of the success and failure experience on ell prior 
goal values. CGne then enters the net in #ppendix B. with the 
result on ths latest trial end proceeds down the aeppropriatsa 


chain of questions and answers until a declarative sentence 


indicatar the oredicted modification. Application of this - 
modivicetion to she latest goal value yicids the goal value 


predictad for the nextiial, 


The theory in Appendix B. was derived from an experi- 


mant of seventy-two trials, it correctly predicts the incre- 
ment chosen by the subject in sixty-one triais. The protocal 
shows that the subject was confused en the firs fa) 
and that he explicitly revised his process on the fifth trial. 
Viscounting these trials means the theory predicts 61 out of 
68 trials. This is not mention ont surprising, however, since 
the theary was developed from the data. 
Lt should be pointed cut, too, thet this record of 

prediction is with respect to the inerement chesen and that the 
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aug ject's past performance was the basis of enalysis at each trial 
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Clearly the theory could be allowed to oer e 
on its own experience but this seems to be an unraasonable 
procedure on.two counts. The first is lilustrated by the 
subject's behavior on the first four trials. «a confusion 
about rules lsd bim to use what was leter (Stap 5) recognized 
by hin to be an inapproprists goal modification rule. On 


trial 5 he explicitly changed this rule. Yet on trial 5 


“SS 


and tc some degree on ail subsequent trials, his prior ex- 


tant 


nerienca was that phich he had on the first four trials 
Z = ? 


not that which he would have hed under @ more eppropriats 
rule. Thus one argument for using the subjecs'a past behave 


for fox predicting his next goal is thet this ie the informa- 


tion he used in his goal modification rules. ‘fo ignore thia 


“ 


fact seema to require the theory to accomplish scmething 
The second point with eee to the appropriate 
basis for evaluating tho theory's predietix ve power is Closely 


related out sob idantical, te the first, The subject's pro- 


seems reasonable therefore, to test the theory with respsct 


tO the dGhavior 1% abcenpts Go explain, i.¢., the ineremansal 
modification rather than the long run consequences of that 
behavior. 


ne 


Thes2 questions on testing xraise quite naturally 


the problem of empirical validation, what should be th 


sourca of Gata for these tests? Gsviousiy 
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identical experimental results from which the theory was derive 
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This problem isa even more perplexing because ths theory 

alleges to describe only 4 part of the goal formation process, 
{.6,, the effect of performancs on individual goals. It 
makes no pretense of being ale to describes the possible effects 
of information or variable classes which are logically related 
to the class in question. AS & yesuit even though it would 


be desirable for exemple, to attempt to explain a stream of 


ra 


industrial budget and performance data this does not seem 
appropriate. lt woulda be hard to imagine thet budgets are not 
a function of other variables than past performance against 
the budget. The theory developed hera although 4t might sug 
gest an approach for the study of this problem, would have no 
way of explicitly dealing with these other variables, ‘Thua,. 


even though desirable, such a tess could shed little light 


on tha empirical validity of shis theory. 
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Since the expsrimsnt 


parameters and subjects could be used to pencrate data and 
protocols. If the theory could explain this data, this 
woulg seem to offer empirical support for the theory. Test 
of this form are currently planned. 

A tesh outside the particuler experimental situation 
might be devised by using data publi ed in the “Level of 
aspiration"literature. Dbespite the fect that trial by trial 


data is not available, summery statistics on performance of 


the theory could be compared to similer statistics in tke 
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Literature. Thig test, while not as strong as a trial by 
trial test would if successfully vassed offer some limited 


empirical indication cf generality. 


Summnery 

The basic objective of this study is to show that 
relatively simple mechanisms operating on a record of past 
performance can yield paremeters of the decision procass 
which have been called goals. «An experimental situation 
has boen devised to yeild behavior under conditions where 
performance and goals are defined on a single variable class 
to avoid the complexity of hicrerchical affects on the goal 
formation process. « number cf subjects have pa cticipsted 
in the basic experiment and some gsneral observations have 
been made on their behavior. In particuler it scoms that the 
subjects differ in a few basic concepts which they use in 
interpreting the feedback they receive. These differences in 
concept account for basic differences in the way they con- 


1@ alternative goal values availiable 


ee 


struct a value scale on t 
to them, An extremely tentative theory of the process or 

goal modification has been constructed, an extension of 

this theory across subjects and situetions is ae, % 
Germonussrase cloarly these conceptual differences among she 
subjects, Tests of this theory are suggested in Var Lations 

of the basic poorer with different aub jects than those 
used in the experiments to generate behavior for theory con 
etructicn, Further tests of the theory agesinst published data 


on level of aspiration experiments are also sugessted. 
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An understending of the forn and variations in the 
goal modification prosesses ig expected to yield insight 
into a number of management problems. For example, en 
ungerstanding of the problems of jmplementing those chenges 
in managerial decision processes suggested by normative 
economic theory may reault from a theory of gosl modification. 
Data on the uneconomic variation in mansgarial decision meking 
mey also be explained. Similarly a theory of the phenomenon 
veriously reported in the psychological literature under 
the uname “Level of aspiration” may also result. .i¢rhapa 
mors important than any of these results, however, will be 
the fact that a theory of aimple goal modification will 
open the way fer a broader attack on the baaic problem 
of underetanding intelligence allocation in individuals 


and organizations. 
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Instructions 


The experiment in which you ere about to partici- 
pate is a part of a research project designed to investigate 
esrteain fundamental processes of human decision making 
During the courss of this experimant you have the opporteni= 


eS to make a number of dacisions., Those decisions Will, Dy 
& process described belor, eee a oe sures of your ee 
formance in ths experiment. This me xe will be expressed 
BS and you can thin ce oe thnase es your @arn- 


in dollars (aes 

Z nent although no payoff will be rade. You 
should ebbomot bO make your decisions in such a way as to 
Maks your garnings as large as possible. 


Cn the forms Depress? you Gan see that the experi- 
ment consists of & number of t ee end a decision by you cn 
each srial. Your decision “All consist of choosing a nuabar 
to writs opposite sach trial nee The numbers you chooae 
Can be thought of as dollars end cents, can be positive or 
negative, ana can be of any size you cheose. There is ab- 
solutbe.y. no Limit the number you choose on each-trial 

except that it be in the dollar and cant format. 


ATter you have chosen a number for-a tries Ab ste 
compara thes number with the number corresponding to that 
trial on a long list peed NUAbeTsS ees i have prepared. 
Note that the E ats each trial whather 
yours doss oF your number with ming 
On any? Grivel 3 


co = i | 
than yours, I will 
Say you nies 


circle your number and 
nous pesifga the ae up to thet trial. 
You can think a cee as winning the money implied hy 
these Gireled numbeors. 


If om the othar hand, the number on my list corres= 
ponding to the trial is smalles than the nmumber you have 
written on your iist, I will say you lose and you can proceed 


to the next trial. 


You will continue to pley wntil you have won 30 
mes. The number of trials thie will gaka will vary dopeng- 
g on how frequently you i The minimum number of trials 
of course, is 50 but there ‘ds no male as to the maximum number. 
You may tale as many trials to win 50 times ag you like or 
18d one way or tha. other — 
) trials on it. You 


find necessary. Do not feol constrain ¢ 
by the fact that the prepsred form has 100 
“a 


h 
may use more or loss trials if you like. 


= oe eS % OWS ore ee . <a went nts we 
in order cto Limit the FY trials you 
£ ‘ : ’ . - ty 2 vat 
it dssirabla to play, however, posed whic 
pay per trial whether you eee IE Sinee the fe 


from sxperiment to experin 


For ox ramphe, suppose you played as follews and 
the trial fee were } .10 per trial. 


trial No. Decision Experiment or Reasonse 
ote Lose 
060 Lose 
230 Lose 
030 win 


mh Ob 


Your earnings through trial 4 would be: 
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if 


039 


Sum of circled values 
Four trisis at $0.10 ver trial 
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off = Karnings through trial 4 
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Are there any questions about proc 


Now just a word abouts the mumbers o 
goss numbers were solacted care ee but then 
ot 
Fe! 


& random sequenca such that any number Gan 


Se teres 


as one goss down the List. You will be ELS 
about the set of numbers Prom which this list was selected. 


@Q &> 


Since thig experimsnt is designed to reveal cortaiz 
aspects of your decision process, it would ba helprul if you 
cen deserite the process by which you select the numbers you 
write on your list ag you go aleng. If you forgst to do this 

ren] 


f 
¥y is g 
you may be reminded by the experinexntor. 


Since most subjects will, like yourself, come from 
within the school, you are Fe acuested aeP se discuss your 
Benes Tense meee ou pee this use prior knowledge 
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utura subjects and nullify sheir 
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APPENDIX B 


Anpendiz B,. Faege l. 


The following discrimination net represents a 
tentative theory of the goal modification process. It was 
derives from the bshavior and protocol of a single subject. 

To discover the predicted modification in goal 
value, apply this net to a record of prior performance. To 
discovar the pradictsd goal value on a given trial apply 
ths predicted modification to the preceeding goal value. 

The number prececding each question and answer 
indicates the number of levels that question or answer is 


from the top of the net, 


#@p end1lz Bo rage 6. 


0 Win at latest goal value? 
1 Yes 
2 prior trials this level? 
3 Yes 
4 prior trials at higher levels? 
S Yes 
6 crior wins at higher levels? 
7 Yes 
8 le this lavel more than ons from top? 
$ Yes 


10 Go up one step. 


10 Have lost more than won et 
higher levels? 


1l Yes 


L2 Have won Last 4 times in 
row this lavei? 


13 Yea 


14 Go to top level. 
Ee moo as rere 


, 
~ 
4 
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Lo No 
14 No chenga 
11 No 
12 Go up one step. 
7 No 
8 Have played more than one Level higher? 
9 Yes 


10 Have lost at top more than 


12 Go up one stepo 
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$ No 
10 


won bherore 


AF on EX 
Gan 


8& Is this 


9 Yes 


8 is this 
trial? 


9 Yes 


LL No 
12 Go to top level. 


ee soe) 


Is next level ons or more 
steps higher? 


11 Yea 
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ae new intermediates 
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trial change from previous 


Ne change in goal 


la this trial on an sven GoLiaz 
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4 prior trials at higher levels? 


- 


6 Prior wins at higher levels? 


7 Yes 


8 Go to next 


was ererweeeS Slr 


er level # 


here hevye wons, 


eee SNES SKS SATE 


wee 


- 7% No 


8 Is thie level less than one from top? 


10 Have won before at this lavel? 


57 We 
TAS Ree 


12 No 4m 


hs N v 


6 brior txriels at 


| Appendix B. kage 5. 


10 Was previous trial at top? 
11 Yes 
12 Go dovm one Step > 


11 No 


12 No chenge in goal. 


10 Have won on eitner of last 
two trials? 


i 2en 
12 No change in goal» 
11 No 


12 Go down one levol. 


«207 © foes 


8 Two or Lees trials at this level? 


10 No change in goal o 
TP ey a “ PILED 


acm wernes hm 


& Go to next lower level ghere last trial a win. 


ie 
emess amaoes REE TIOwsEED ce rerers RT aesEae SNS Sworn rm Sine oss 


4 Is this trisi an even sten? 


car) 


Have played step below’ 


? yes 


ww ey} Sy PG 
@ No change in goal. 
7 No 


& Go down ons 
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6 Haves playsd higher levels and not won 


8 Go down half step. 
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